Identification of novel markers of alternative activation and potential endogenous PPARγ ligand production mechanisms in human IL-4 stimulated differentiating macrophages.
We analyzed global gene expression profiles of IL-4 induced alternatively activated as well as IFNγ+TNFα stimulated classically activated human monocyte derived macrophages and identified novel IL-4 regulated alternative activation marker genes including MS4A4A, SLA, CD180, and ENPP2. Transcription factor prediction analysis of IL-4 regulated genes suggested that the regulated genes are involved in a complex regulation of lipid metabolism, defense against cell metabolism derived reactive oxygen species, and basal expression of inflammation linked genes. Both an in silico transcription activation prediction as well as experimental data suggested the presence of alternative macrophage activation specific endogenous PPARγ ligand producing mechanisms. We found the induction of three enzymes whose activity can potentially generate endogenous PPARγ ligands in an IL-4 dependent manner. These are MAOA, ENPP2, and ALOX15 producing 5-methoxy-indole acetate, lysophosphatidic acid (LPA) and 13-hydroxyoctadienoic acid (13-HODE), and/or 15-hydroxyeicosatetraenoic acid (15-HETE), respectively. Our data suggest that global gene expression profiling, combined with computational transcription activity prediction, can lead to identification of transcriptional networks that underpin cellular subtype specification.